Large-scale animal cell culture: a biological perspective.
It is generally recognized that no one cell culture system can be universally applied to all cell types commonly used for biopharmaceutical manufacture. The analogous concept that no single cell type may be useful for the expression of all biopharmaceutical products may also gain credence in the biotechnology community. It may be that like specialized bioreactors, there will come to exist a variety of cell types that will be used for the production of different types of biopharmaceutical products. In addition, it may not be enough in the future just to demonstrate the stability of expression of the amino acid backbone of the protein only; the carbohydrate portion of the molecule may become the subject of real scrutiny. Questions such as how the carbohydrate side chain affects the performance of the molecule in vivo are being asked of more DNA constructs. The next question becomes, how can we control the expression of carbohydrate moieties on the molecule? Such questions are in the future of the biotech manufacturing field. Aside from those examples mentioned above dealing with the insertion of receptors, other more subtle attempts at modifying cellular metabolism are taking place. It was reported at a recent meeting that the sialyltransferase gene was inserted into a CHO line which did not normally express this enzyme (116). The transfected line was capable of expressing the transferase and, more importantly, the enzyme functioned correctly in sialylating glycoproteins. Other very complex relationships exist between the substratum and the cell that could have very direct consequences on culture maintenance. For example, researchers recently published results indicating that collagenase synthesis and secretion is stimulated in rabbit fibroblasts by autocrine factors. They determined that these autocrine proteins had sequence homology to serum amyloid-A and beta-2-microglobulin. It may be that using serum supplements in the medium in those systems that couple fibroblast and collagen substratum may not be prudent, especially for long-term culture. The traditional selection of a cell type for expressing heterologous proteins has generally been limited to the more "common" cell types such as CHO cells, C127 cells, and myeloma cells. In many cases these cell types were selected because there was a great deal of preexisting literature on the cell type (i.e., "cookbook" methods of transfection for the cell) or the cell was simply being carried in the lab at the time the effort was made to express a biopharmaceutical product.(ABSTRACT TRUNCATED AT 400 WORDS)